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INVESTIGATIONS ON SECONDARY RECOVERY 
BY THE 
ILLINOIS STATE GEOLOGICAL SURVEY* 
By Alfred H. Bell** 
Statement prepared on Secondary Recovery for meeting 
in Washington, D.C., May 15, 1947, called by Max W. 
Ball, Director of the Oil and Gas Division, Department · 
of the Interior, and Hiram M. Dow, Chairman, Inter-
state Oil Compact Commission. 
Introduction 
Investigations directly related to the secondary recovery of oil have 
been carried on by the Illinois State· Geological Survey for about sixteen 
years.- They began with ( 1) studies of the air and gas repressuring op-
erations during the period 192Z to 1931 and (Z) studies of natural and 
accidental water-flooding which seemed to indi,cate good prospects for 
oil recovery by intentional water-flooding. Legislation to permit the 
water-flooding of oil sallds was enacted by the State of Illinois in 1933. 
Several reports on the Survey's investigations. published during the per-
iod from 1932 to 1936, called· attention to the fav·orable opportunities for 
secondary recovery in Illinois, especially by the use of water~flooding. 
Illinois Basin Development 
In 1937 the first commercial oil was discovered in the central part of 
the Illinois basin. Thi$ brought a great influx of oil operators into the 
State and a period of intense activity in 'the development of new fields. 
The major attention of the industry was naturally directed to these op-
erations, and for several years little attention was given by the industry 
to secondary recovery. Now, however, ten years after discovery of oil 
in the basin, activity in the discovery and development of new fields has 
greatly declined and secondary recovery is again in the center of the 
* Published by permission of the Chief, Illinois State Geological Sur-
vey, Urbana, Illinois. 
** Geologist and Head, Oil and Gas Division, Illinois State Geological 
Survey, Urbana, Illinois. 
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stage. The old fields, discovered in 1905 and later and located mainly 
in southeastern Illinois, had a total oil producing area of about 106,000 
acres, whereas the new fields, discovered since 1936 and located main-
ly in the Illinois basin, have a total oil producing area of about ZOO,OOO 
acres. Thus the area potentially available for secondary recovery op-
erations has been multiplied by three since the development of the basin 
fields. 
Gas Injection 
There are several major gas injection operations in Illinois which may 
or may not be classified as secondary recovery, according to the defi-
nition used. These include the operations in the Louden field in Fayette 
County, the Salem field in Marion County, and the New Harmony-Griffin 
field in White County, Illinois, and Gibson County, Indiana. Because 
these operations were begun relatively early in the productive life of 
the fields they are generally called pressure-maintenan.ce rather than 
secondary recovery. · 
Water-flooding 
In recent years water-flooding has been more prominent than air or gas 
repressuring among secondary recovery operations in Illinois. Water 
floods were begun in or about 1943 in three widely separated areas, one 
in the old Siggins pool in Cumberland County and two in the new fields 
(Patoka and Clay City). They are credited with the recovery of about 6 
million barrels of additional oil due to water-flooding, up to the end of 
1946, of which it is estimated that about Zt million barrels were pro-
duced during 1946. 
Extent of Secondary Recovery 
To date the estimated total acreage affected by secondary rec·overy op-
erations in Illinois amounts to Z 1,100 acres which is about 7 percent of 
the total oil producing acreage of some 306,000 acres. This is divided 
into 7 ,_ZOO acres affected by intentional water-flooding (confined to the 
three areas mentioned above) and 13,900 acres affected by air and gas 
repressuring, mainly in the old Southeastern Illinois field. This does 
not include areas subject to pressure-tnaintenance by gas injection which 
total roughly 17,000 acres or about st percent of the total oil producing 
area. This makes a total area of about 38,000 acres affected by secon-
dary recovery and pressure-maintenance or lZt percent of the total oil 
producing acreage. Although it is not to be expected that all of the re-
maining 87t, percent or 267,000 acres will yield an economic return 
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frorn.seconda.ry recovery, opportunities exist for wide extension of these 
operations, and they will doubtless contribute a substantial addition to 
Illinois • ultimate oil recovery. 
Work of the Survey 
At present the Illinois Geological Survey has one petroleum engineer 
working approximately half time and one geologist working full time on 
secondary recovery. H is hoped to increase the personnel for these 
studies within the next year or two. In addition about 10 geologists and 
assistant geologists are obtaining data and studying the geology of the 
oil bearing rocks. 
The Survey's work on secondary recovery during the past year has con-
sisted chiefly of assembling available data on all the secondary recov-
ery operations now in progress in the State, to be used in a report on 
Illinois that will be published in the American Petroleum Institute's 
forthcoming revision of the volume, "Secondary Recovery of Oil in the 
United States . . " 
The Survey has under way an investigation of the clay minerals in the 
oil producing sands of Illinois with a view to determining in de~ail the 
effect of various clay minerals on .the movements of liquids through the 
sands4 
A considerable part of the Survey's work that is not directly on secon-
dary recovery is closely related to it, as follows: 
1. Geological studies of the oil bearing rocks and associated 
strata. 
2. Chemical analyses of the reservoir fluids 
gases, and brines. 
3 . . Physical tests of oil sand cores. 
oils, natural 
4. Investigations by the Survey• s division of groundwater geol-
ogy and geophysics on water supplies for flooding. 
The Survey has issued many reports which include descriptions of the 
oil bearing rocks, one report on the chemical characteristics of Illinois 
crude oils and one on the physical tests of oil-sand cores. (See list of 
publications on secondary recovery, items 14 and 15.) 
Future Plans 
Plans for the future include preparation of reports evaluating the sec-
ondary recovery possibilities of var~ous oil pools and oil producing for-
mations in the State. Such evaluations will be based on available data 
on the thickness and character of the oil bearing beds and on the pro-
duction histories for water, oil, and gas. It is anticipated that in some 
areas available data on the producing formations will have to b~ supple-
mented by additional laboratory tests of core samples, and the Survey 
plans to set up the necessary laboratory facilities. 
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